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Commonwealth of Massachusetts Tropical Cyclone Profile  
 

Description 
Tropical cyclones, a general term for tropical storms and hurricanes, are low pressure systems that usually 

ŦƻǊƳ ƻǾŜǊ ǘƘŜ ǘǊƻǇƛŎǎΦ ¢ƘŜǎŜ ǎǘƻǊƳǎ ŀǊŜ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ άŎȅŎƭƻƴŜǎέ ŘǳŜ ǘƻ ǘƘŜƛǊ ǊƻǘŀǘƛƻƴΦ ¢ǊƻǇƛŎŀƭ ŎȅŎƭƻƴŜǎ 

are among the most powerful and destructive meteorological systems on earth. Their destructive 

phenomena include high winds, heavy rain, lightning, tornadoes, and storm surge. As tropical storms 

move inland, they can cause severe flooding, downed trees and power lines, and structural damage. Once 

a tropical cyclone no longer has tropical characteristics, it is then classified as a post tropical system. 

 

The National Hurricane Center (NHC) has classified four types of tropical cyclones: 

 

¶ Tropical Depression: A tropical cyclone with maximum sustained winds of 38 mph (33 knots) or 

less. 

¶ Tropical Storm: A tropical cyclone with maximum sustained winds of 39 to 73 mph (34 to 63 

knots). 

¶ Hurricane: A tropical cyclone with maximum sustained winds of 74 mph (64 knots) or higher.  

¶ Major Hurricane: A tropical cyclone with maximum sustained winds of 111 mph (96 knots) or 

higher, corresponding to a Category 3, 4 or 5 on the Saffir-Simpson Hurricane Wind Scale. 

 

Most Atlantic tropical cyclones begin as atmospheric easterly waves that propagate off the coast of Africa 

and cross the tropical North Atlantic Ocean and Caribbean Sea. When a storm starts to move toward the 

north, it begins to leave the area where the easterly trade winds prevail, and enters the temperate 

latitudes where the westerly winds dominate. This produces the eastward curving pattern of most tropical 

storms that pass through the Mid-Atlantic region. When the westerly steering winds are strong, it is easier 

to predict where a hurricane will go. When the steering winds become weak, the storm follows an erratic 

path that makes forecasting very difficult. 

Primary Hazards 

Storm Surge and Storm Tide 

Storm surge is an abnormal rise of water generated by a storm, over and above the predicted 
astronomical tide. Storm surge and large waves produced by hurricanes pose the greatest threat to life 
and property along the coast, as well as posing a significant risk for drowning.  
 
Storm tide is the water level rise during a storm due to the combination of storm surge and the 
astronomical tide. This rise in water level can cause extreme flooding in coastal areas particularly when 
storm surge coincides with normal high tide, resulting in storm tides reaching up to 20 feet or more in 
some cases. 
 
Coastal areas, including areas away from the immediate shoreline, are vulnerable to storm surge. The 
destructive power of storm surge and large battering waves can result in loss of life, destruction of 
homes and other buildings, beach erosion, and road damage along the coast. 
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The National Weather Service (NWS), in coordination with the National Hurricane Center (NHC), issues a 
storm surge watch when there is a possibility of life-threatening inundation, from rising water moving 
inland from the coastline, in the watch area during the next 48 hours. NWS/NHC issues a storm surge 
warning when there is a danger of life-threatening inundation, from rising water moving inland from the 
coastline, during the next 36 hours in the warning area. 
 
Heavy Rainfall and Inland Flooding  

Tropical storms and hurricanes often produce widespread, torrential rains in excess of 6 inches, which 
may result in deadly and destructive floods. 
 
Flash flooding (defined as a rapid rise in water levels) and urban (street) flooding can occur quickly due 
to intense rainfall.    
 
Rainfall amounts are not directly related to the strength of tropical cyclones but rather to the speed and 
size of the storm, as well as the geography of the area. Slower moving and larger storms produce more 
rainfall. Generally, the heaviest rain will occur to the north and west of a hurricane or tropical storm 
track. 
 

Rip Currents 

The strong winds of a tropical cyclone can cause dangerous waves that pose a significant hazard to 

mariners and coastal residents and visitors. When the waves break along the coast, they can produce 

deadly rip currents - even at large distances from the storm.   

Rip currents are channeled currents of water flowing away from shore, usually extending past the line of 

breaking waves. 

The south coast of Massachusetts is particularly vulnerable to this hazard due to the depth of coastal 

waters south of New England.  

Tornadoes 

Hurricanes and tropical storms can produce tornadoes. These tornadoes most often occur in 

thunderstorms embedded in rain bands well away from the center of the hurricane; however, they can 

also occur near the eyewall. Usually, tornadoes produced by tropical cyclones are relatively weak and 

short-lived, but they still pose a significant threat. 

High Winds 

Hurricanes are categorized according to the Saffir-Simpson Hurricane Wind Scale (SSHWS) as outlined in 

Table 1 below. The scale categorizes a tropical cyclone base on wind speed and barometric pressure 

measurements. Hurricane categories range from one (1) through five (5), with Category 5 being the 

strongest (winds greater than 155 mph). The scale is designed to give public officials and the general public 

usable information on the magnitude of a storm. It gives an indication of the potential wind damages 

associated with each hurricane category.   
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Table 1: Saffir-Simpson Hurricane Wind Scale 

Wind Speed Wind Speed Typical Effects 

Category One (1) Hurricane ς Weak 

74-95 mph 
(64-82kt) 

Minimal Damage: Damage is primarily to 
shrubbery, trees, foliage, and unanchored mobile 
homes. No real damage occurs in building 
structures. Some damage is done to poorly 
constructed signs. 

Category Two (2) Hurricane ς Moderate 

96-110 mph 
(83-95kt) 

Moderate Damage: Considerable damage is done 
to shrubbery and tree foliage; some trees 
typically are blown down. Major structural 
damage occurs to exposed mobile homes. 
Extensive damage occurs to poorly constructed 
signs. Some damage is done to roofing materials, 
windows, and doors; no major damage occurs to 
the building integrity of structures. 

Category Three (3) Hurricane ς Strong 

111-130 mph 
(96-113kt) 

Extensive damage: Foliage torn from trees and 
shrubbery; large trees blown down. Practically all 
poorly constructed signs are blown down. Some 
damage to roofing materials of buildings occurs, 
with some window and door damage. Some 
structural damage occurs to small buildings, 
residences, and utility buildings. Mobile homes 
are destroyed. There is a minor amount of failure 
of curtain walls (in framed buildings). 

Category Four (4) Hurricane - Very Strong 

131-155 mph 
(114-135kt) 

Extreme Damage: Shrubs and trees are blown 
down; all signs are down. Extensive roofing 
material and window and door damage occurs. 
Complete failure of roofs on many small 
residences occurs, and there is complete 
destruction of mobile homes. Some curtain walls 
experience failure. 

Category Five (5) Hurricane ς Devastating 

Greater than 
155 mph (135kt) 

Catastrophic Damage: Shrubs and trees are 
blown down; all signs are down. Considerable 
damage to roofs of buildings. Very severe and 
extensive window and door damage occurs. 
Complete failure of roof structures occurs on 
many residences and industrial buildings, and 
extensive shattering of glass in windows and 
doors occurs. Some complete buildings fail. Small 
buildings are overturned or blown away. 
Complete destruction of mobile homes occurs. 
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Tropical storm-force winds are strong enough to be dangerous to those caught in them. For this reason, 
evacuations and other preparedness actions should be completed before the onset of tropical storm-
force winds, not hurricane-force winds. 
 
NWS issues a tropical storm/hurricane watch when tropical storm/hurricane conditions are possible 

within the watch area within the next 48 hours, and a tropical storm/hurricane warning when tropical 

storm/hurricane conditions are expected within the warning area within 36 hours or less. 

Situation 
The National Hurricane Center (NHC) cannot predict with 100% certainty the track of a hurricane or 

timing and extent of storm surge flooding. Surge impact may occur before, during, or after storm 

landfall, may impact areas far from the stormΩs track, is the greatest potential threat in a tropical storm 

or hurricane, and may result in thousands of homes and businesses destroyed and affected areas 

requiring long-term recovery.  

The official hurricane season for the Atlantic Basin (the Atlantic Ocean, the Caribbean Sea, and the Gulf 

of Mexico) is from 1 June to 30 November. Peak hurricane season in Massachusetts occurs from mid-

August to late October. However, hurricanes can occur anytime in the hurricane season. Because 

MassachusettsΩ hurricane season overlaps with tourist season, response operations must consider 

evacuation and sheltering of tourists and other visitors.  

Direct landfall in Massachusetts by a hurricane or tropical storm is unusual, though not impossible. It is 

more likely that these types of storms, which can extend hundreds of miles across, will make landfall at a 

different location, further south along the Atlantic coastline of the United States and may subsequently 

impact Massachusetts.  

 

Atlantic Hurricane Season Prediction for 2020: August 6 Update 

Atmospheric and oceanic conditions are primed to fuel storm development in the Atlantic, leading to 

ǿƘŀǘ ŎƻǳƭŘ ōŜ ŀƴ άŜȄǘǊŜƳŜƭȅ ŀŎǘƛǾŜέ ǎŜŀǎƻƴΣ ŀŎŎƻǊŘƛƴƎ ǘƻ ŦƻǊŜŎŀǎǘŜǊǎ ǿƛǘƘ bh!!Ωǎ /ƭƛƳŀǘŜ tǊŜŘƛŎǘƛƻƴ 

Center, a division of the National Weather Service. 

Historically, only two named storms form on average by early August, and the ninth named storm 

typically does not form until October 4. An average season produces 12 named storms, including six 

hurricanes of which three become major hurricanes (Category 3, 4, or 5). 

The updated outlook calls for 19-25 named storms (winds of 39 mph or greater), of which 7-11 will 

become hurricanes (winds of 74 mph or greater), including 3-6 major hurricanes (winds of 111 mph or 

greater). This update covers the entire six-month hurricane season, which ends Nov. 30, and includes 

the nine named storms to date. 
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CƛƎǳǊŜ мΥ bh!!Ωs 2020 Hurricane Season Outlook: August 6 Update 

 

Location 
Massachusetts, as with other New England states, is vulnerable to hurricanes and tropical storms, as seen 

in Figures 2-5 below in part because of the geography of southern New England in relation to the Atlantic 

seaboard. /ƻƴƴŜŎǘƛŎǳǘΩǎΣ wƘƻŘŜ LǎƭŀƴŘΩǎΣ ŀƴŘ aŀǎǎŀŎƘǳǎŜǘǘǎΩǎ ƭŀƴŘ ƳŀǎǎŜǎ ǇǊƻƧŜŎǘ ŜŀǎǘŜǊƭȅ ƛƴǘƻ ǘƘŜ 

Atlantic, and all 3 states have southern exposed shorelines. This geography places these states in direct 

line of any storm that tracks all the way to New England, thus placing these states at a greater statistical 

risk than states closer to the tropics.  Historically, most hurricanes that have struck the New England region 

re-curved northward on tracks, which paralleled the eastern seaboard, maintaining a slight north-

northeast track direction.  

¢ƘŜ ŜƴǘƛǊŜ /ƻƳƳƻƴǿŜŀƭǘƘ ƛǎ ǾǳƭƴŜǊŀōƭŜ ǘƻ ƘǳǊǊƛŎŀƴŜǎ ŀƴŘ ǘǊƻǇƛŎŀƭ ǎǘƻǊƳǎΣ ŘŜǇŜƴŘƛƴƎ ƻƴ ŜŀŎƘ ǎǘƻǊƳΩǎ 

track. aŀǎǎŀŎƘǳǎŜǘǘǎΩǎ ту coastal communities are more susceptible to damaging impacts of high winds 

and storm surge associated with hurricanes and tropical storms. As coastal development increases, the 

amount of property and infrastructure exposed to this hazard will increase. Inland areas, especially those 

in floodplains, are at risk for flooding from heavy rainfall associated with tropical storms and hurricanes, 

as well as wind damage.  

Previous Occurrences 
Hurricanes and tropical cyclones impact Massachusetts infrequently. Massachusetts often prepares for 

hurricanes and tropical cyclones that are forecasted to potentially impact Massachusetts; however, more 

often than not, the track veers and Massachusetts is not impacted.  
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!ŎŎƻǊŘƛƴƎ ǘƻ bh!!Ωǎ Historical Hurricane Tracker, 39 hurricane or tropical storm events have occurred in 

the vicinity of Massachusetts between 1842 and 2019. Within this time period the Commonwealth was 

not impacted by any Category 4 or 5 hurricanes, however the state was impacted by three Category 3 

hurricanes, four Category 2 hurricanes, ten Category 1 hurricanes, and twenty-five tropical storms. In 

addition, within this time period a total of 31 tropical depressions and extratropical events impacted the 

Commonwealth.  

 

Figure 2: Number of Category 3 Hurricanes Impacting MA from 1842- 2019 

 

Figure 3: Number of Category 2 Hurricanes Impacting MA from 1842- 2019 
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Figure 4: Number of Category 1 Hurricanes Impacting MA from 1842- 2019 

 

 

Figure 5: Number of Tropical Storms Impacting MA from 1842- 2019 

 

Risk and Vulnerability to Populations 
All of the population of Massachusetts is at risk for impacts from hurricanes and tropical storms.  

The population of Suffolk County is the most exposed to the hurricane-related storm surge hazard. 

Barnstable and Middlesex Counties also have relatively high exposure to this hazard. It should be noted, 

however, that impacts from individual hurricane events vary widely; therefore, the populations of all 
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coastal counties are vulnerable to the impacts of a hurricane or tropical storm.  In addition, all populations 

in Massachusetts are vulnerable to the risks associated with inland flooding when hurricanes and tropical 

storms bring heavy rainfall, and those associated with high winds when hurricanes and tropical storms 

bring damaging winds.  

 

Populations that live or work in proximity to facilities that use or store hazardous materials are at greater 

risk of exposure to these substances during a flood event. Among the exposed populations, the most 

vulnerable include people with low socioeconomic status, people over the age of 65, people with medical 

needs, and those with low English language fluency. For example: 

¶ People with low socioeconomic status may not evacuate due to the costs associated with 

evacuation.   

¶ Individuals with medical needs may have trouble evacuating and accessing needed medical care 

while displaced.  

¶ Those who have low English language fluency may not receive or understand the warnings to 

evacuate.  

¶ People between the ages of 10 and 29 and over 60 years of age are found to be more vulnerable 

to floods.  

¶ During and after an event, rescue workers and utility workers are vulnerable to impacts from high 

water, swift currents, rescues, and submerged debris. 

¶ Vulnerable populations may also be less likely to have adequate resources to recover from the 

loss of their homes and jobs or to relocate from a damaged neighborhood.  

¶ An extended loss of power would exacerbate all of these impacts to general and vulnerable 

populations. 

 

Table 2: Population Exposed to Hurricane-Related Storm Surge 

 

 

 

 
 

 

 

 

 

 

Source: Massachusetts Hazard Identification and Risk Assessment, 2019  

County Population 
Category 1 Category 2 Category 3 Category 4 

Number % Total Number % Total Number % Total Number % Total 

Barnstable 215,888 5,537 2.6 8,393 3.9 10,543 4.9 11,528 5.3 

Bristol 548,285 2,975 0.5 4,134 0.8 4,773 0.9 29,679 5.4 

Dukes 16,535 310 1.9 301 1.8 475 2.9 562 3.4 

Essex 743,159 13,390 1.8 16,324 2.2 18,091 2.4 18,835 2.5 

Middlesex 1,503,085 27,589 1.8 80,390 5.3 43,427 2.9 44,816 3.0 

Nantucket 10,172 99 1.0 117 1.2 104 1.0 187 1.8 

Norfolk 670,850 13,275 2.0 14,150 2.1 12,744 1.9 12,720 1.9 

Plymouth 494,919 10,563 2.1 13,137 2.7 10,098 2.0 8,912 1.8 

Suffolk 722,023 76,395 10.6 119,445 16.5 42,807 5.9 30,930 4.3 

Total 4,924,916 150,133 3.0 256,391 5.2 143,062 2.9 158,169 3.2 
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Evacuation Clearance Time 
Evacuation clearance time is the time it takes from the first vehicle entering the evacuation roadway 

network until the last vehicle enters an assumed point of safety. Clearance time is calculated from the 

time an evacuation order is given until either the last evacuee leaves the evacuation zone or the 

remaining population is forced to shelter-in-place due to onset of storm impacts.  

HURREVAC, the National Hurricane Program's hurricane web-based decision support tool, can be 

utilized by local, state and federal government decision makers to better calculate evacuation clearance 

time based on the category of storm, response speed, and tourist occupancy. The calculated clearance 

times found in the New England Hurricane Evacuation Study, June 2016 have been entered into the 

HURREVAC tool. HURREVAC takes the current forecast arrival time of tropical storm force winds and 

combines it with those pre-calculated evacuation clearance times to provide the user an evacuation 

start time.  

Clearance times have been calculated for each Massachusetts coastal community as shown in Table 3.  

Figure 6 below provides an example of the HURREVAC Evacuation Scenario Tool for the town of 

Barnstable MA; toggled for medium response speed and high tourist occupancy.  

Figure 6: Example of HURREVAC Scenario Tool  

 

  


